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Introduction
, when the Institute of Nutrition of Central America and Panama (INCAP) was inaugurated, it was generally recognized that nutritional problems in Central America were in urgent need of attention [1, 2] . However, quantitative information on the extent and nature of the problems was not available. The initial mandate of INCAP was to obtain such information. Therefore, INCAP immediately began conducting extensive dietary and clinical surveys to identify the nutritional status of the population in the region [3] [4] [5] [6] [7] .
These early efforts documented typical diets inadequate in calories and high-quality protein from animal sources. Dietary surveys also showed that the diets consumed by most Central American populations were low in fat and lacking in essential micronutrients, such as vitamin A, riboflavin, and iron. Parallel clinical surveys revealed high prevalence rates of goiter and anemia, as well as extensive protein-calorie malnutrition. Measurements of blood serum vitamin A indicated significant vitamin A deficiency [8, 9] . These early findings provided a basis for developing INCAP's coordinated research activities to seek solutions to these problems, described elsewhere in this Special Issue [10] [11] [12] [13] [14] . In addition, the finding of low dietary fat intakes [15] associated with consistent regional vital statistics indicating low cardiovascular mortality promoted an early interest in comparative studies of the relation of nutrition to atherosclerosis and coronary heart disease [16] . INCAP's contributions to research on diet and atherosclerosis are described below. In the course of dietary and clinical population surveys, blood samples were collected for routine determination of hematologic values, serum proteins, and selected micronutrients. These blood samples were also available for a variety of related studies, one of which dealt with the investigation of blood lipid levels, given a scenario of low dietary fat and low cardiovascular mortality.
Blood lipids in adults
Preliminary population comparisons of blood lipids revealed that adults of Mayan ancestry in rural Guatemala, with low dietary intakes of animal protein and fat, had significantly lower serum cholesterol values than professionals or businessmen from the urban environments of Guatemala and similar populations in the United States Miguel A. Guzmán Miguel Gúzman (1925 -1998 Please direct queries to Nevin S. Scrimshaw, Box 330, Campton, NH 03223, USA; e-mail: nscrimshaw@inffoundation.org.
Serum cholesterol in children
Atherosclerosis is a time-linked process. Accordingly, the search for possible associations of diet with the disease requires the investigation of serum lipid status in younger subjects. To this end, groups of schoolchildren with different socioeconomic backgrounds were compared with respect to their serum cholesterol levels and their ordinary, usual diets [25] . The results of such comparisons also provide a measure of prevailing basal conditions, information required for designing intended dietary intervention studies.
A study of 48 boys and 48 girls, 7 to 12 years of age, from three schools representing different socioeconomic backgrounds revealed significant differences in both dietary patterns and serum cholesterol values [25] . Children from an urban private school consumed 69 g of protein per day, of which 39 g was from animal sources, and obtained 37% of their 2,462 daily calories from fat. In contrast, children from an urban public school consumed 47 g of protein per day, of which 10 g was from animal sources, and derived 15% of their 1,585 daily calories from fat. Children from a rural public school consumed 67 g of protein per day, of which 6 g was from animal sources, and fat provided 8% of their 2,283 daily calories. Serum cholesterol values were 187, 150, and 124 mg/100 mL for the children from the urban private, urban public, and rural public schools, respectively. Children with lower cholesterol values belonged to underprivileged socioeconomic population groups whose adults were reported at the time to have little evidence of atherosclerosis or coronary heart disease [25] .
dietary interventions
INCAP investigators next directed attention to comparing serum cholesterol levels in children before and after the addition of animal protein and/or fat to the typically low-protein, low-fat diets consumed by adults and children in the lower socioeconomic strata of the regional population [22, [26] [27] [28] .
In two rural villages of Guatemala, Cuidad Vieja and Santo Tomás Milpas Altas, the low serum cholesterol values (mean, 120 mg/100 mL) originally observed in 101 schoolchildren remained unchanged after they had consumed a 60-g daily supplement of skim milk for 28 weeks [26, 27] .
In two other rural locations, Santa María Cauqué (n = 131) and San Lorenzo el Cubo (n = 55), schoolchildren were provided with a daily snack of tortillas and refried beans. The snack provided 400 kcal and 30 g of fat from cottonseed oil in Santa María Cauqué or from hydrogenated cottonseed oil (n = 24) and lard (n = 31) in San Lorenzo el Cubo. The serum cholesterol levels and usual diets of these children conformed to the pattern described for the rural areas of Guatemala. Consuming the snacks offered daily for 18, 45, and 26 weeks did not alter the serum cholesterol values of the children in the study [26, 27] .
In an orphanage in Guatemala City, the amount of fat in the regular diet of these institutionalized children was increased by the addition of cottonseed oil, hydrogenated cottonseed oil, or lard. The complete diet was also adjusted for protein and calorie adequacy. After the children had consumed the modified diet for two consecutive 4-week periods, their mean serum cholesterol increased significantly from 119 to 133, 147, and 152 mg/100 mL, respectively, depending on the type of fat added [26, 28] .
In a similar trial in Santa María Cauqué, the mean serum cholesterol of 18 children also increased significantly (from 115 to 130 mg/100 mL) after 4 weeks of consuming a diet in which the daily fat intake had been increased from 11 g (10% of calories) to 57 g (33% of calories) and the daily protein intake from 7.8 g (3% of calories) to 39.5 g (10% of calories). There was no evidence of further change in serum cholesterol after the children had consumed the altered diet for a second 4-week period; their serum cholesterol returned to original baseline levels 4 weeks after the supplement was discontinued [26, 28] . In a second rural village, Magdalena Milpas Altas, where children had higher initial serum cholesterol (143 mg/100 mL), there was no change after they had consumed the fat-enriched meal for 2 months.
With these results, INCAP showed that blood lipid levels differ widely among both children and adults of different populations, apparently reflecting differences in dietary patterns. Furthermore, the demonstration that increasing the amount of fat in a diet raises serum cholesterol of children in families with limited resources and inadequate diets lent credibility to a cause-effect association of diet with serum cholesterol and, presumably, with atherosclerosis and coronary heart disease.
Atherosclerosis
Atherosclerosis is a process that affects the arterial wall. It begins early in life and is characterized by lesions of the arterial intima, which increase in extent and severity with age. Eventually, atherosclerosis manifests itself clinically by myocardial infarcts, strokes, or aortic aneurysm, but the rate of progression and the clinical significance of the process vary among populations.
Quantification of atherosclerosis
At the time when INCAP's lipid research was under way, simple and inexpensive procedures for a diversified quantitative measure of the extent and severity of all stages of atherosclerosis lesions were not available. At best, it was possible to measure only the most advanced lesions in the living human. However, INCAP scientists felt that, with proper standardization, simple visual estimates of intimal lesions on arterial specimens collected at autopsy could provide a practical and reliable procedure for estimating the extent of atherosclerotic lesions over their total range of age and severity. This would facilitate comparisons of the age-specific severity of lesions among populations of different socioeconomic and dietary backgrounds.
Methodologic development
A first attempt to obtain objective atherosclerosis estimates used a standardized classification to record visual estimates of the extent of the intima affected by four types of lesions: fatty streaks, fibrous plaques, ulcerations, and calcification, logarithmically weighted to obtain arbitrary indicators of the progressive severity of the four types of lesions. This procedure generated an atherosclerosis index on a scale of 0 to 100 [29] . The extent of the intima affected and the types of lesions present in the aorta and coronary arteries were determined by visual inspection of longitudinally opened fresh specimens, collected according to well-defined standardized procedures. It was found that fixing the specimens with buffered formalin and treatment with a sudanophilic stain simplified the visual evaluation of lesions, although the results of grading unstained and stained materials were not the same [29] .
The practical usefulness of the second procedure was tested by examining 870 stained aortas from New Orleans (n = 634) and Guatemala (n = 236) without reference to origin, age, sex, race, or cause of death. Specimens were obtained from unselected sequential autopsies performed at each location on individuals of limited income. Comparison of findings from the two locations, using the atherosclerotic index, showed that atherosclerosis begins at an early age, is practically universal after the second decade of life, and increases in severity with age. The progression of the disease was much slower in Guatemala, and consequently the prevalence of severe lesions (calcified and ulcerated), which are more common at older ages was lower in Guatemala than in New Orleans. In this sample there were 51 deaths attributable to coronary heart disease among 316 New Orleaneans aged over 40 years, and only one in the 236 Guatemalans [30] . These results indicated that this method of quantifying the extent and severity of atherosclerosis was sufficiently sensitive to be appropriate for use in comparing atherosclerosis in populations [29, 30] .
definitive method of quantification
After this successful initial effort and further sharing of materials, ideas, and experiences with pathologists of the Louisiana State University School of Medicine in New Orleans, a simpler procedure was devised. In the new approach, visual estimates of the percentage of the intima affected with lesions and the proportional distribution of four types of lesion (fatty streaks, fibrous plaques, ulcerated lesions, and calcification) were considered direct measures of the extent and severity of atherosclerosis that did not require conditioning by arbitrary weights [31] . The new approach to the quantification of atherosclerosis was successfully tested by a comparison of aortic atherosclerosis in fixed, stained specimens from New Orleans, Guatemala, and Costa Rica. Specimens from the three countries were placed randomly on long tables with no identification other than a serial number and graded independently by each pathologist.
The results showed that the quantitative measures of atherosclerosis used in the new approach were reproducible and successfully characterized differentially the three test populations. Accordingly, these atherosclerosis measures were considered appropriate for use in large, comparative population survey studies designed to gain a better knowledge of factors related to the etiology and risk of the disease [32, 33] .
the International Atherosclerosis Project logistics
With the development of a viable, reproducible, and sensitive method for quantifying atherosclerosis, investigators at INCAP and Louisiana State University considered it appropriate to carry out a broad population comparison of the disease over environmental and geographic settings beyond Central America and Louisiana. This called for the execution of a project requiring international epidemiologic cooperation, tissue pathology, and the use of clinical-pathologic correlation methods to relate the severity of atherosclerosis to environmental and clinical manifestations. Accordingly, plans for an International Atherosclerosis Project (IAP) were developed by INCAP and Louisiana State University investigators.
IAP planning
A tentative international collaboration proposal, jointly sponsored by INCAP and Louisiana State University, was presented in 1959 to a group of investigators representing a wide variety of regions and environments. In January 1960, in a planning workshop held at INCAP, 24 investigators from 19 settings agreed to participate in the international cooperative effort. In the course of the workshop, these investigators reviewed and proposed modifications to a tentative protocol drafted by the two institutions that were sponsoring the project. With additional modifications suggested by the investigators after a 3-month pilot study, the tentative protocol became the Standard Operating Protocol for the IAP in 1960.
After further refinements and additions, including a description of procedures for the collection of cerebral arteries, the Standard Operating Protocol for the IAP was published in 1962 [34, 35] . By worldwide request, the Standard Operating Protocol was widely distributed among investigators studying atherosclerosis. The Standard Operating Protocol remained in effect throughout the total collection period of the IAP. which ended on 30 September 1965 and continues with little change to be a preferred standard for postmortem research on atherosclerosis, coronary heart disease, and related risk factors [35, 36] .
IAP execution
In the course of the IAP, participating investigators from 19 different location and race settings collected the aorta and the three main coronary arteries from 14,610 males and 7,906 females. The specimens, identified only by an attached plastic tag inscribed with a centrally issued numerical code, were fixed in 10% buffered formalin and sealed in plastic bags. With authorization of local health and customs authorities, the specimens and their case documentation provided by each participating location were shipped at convenient intervals to INCAP for further processing.
On arrival at INCAP's Laboratory of Biostatistics, all shipments were checked for completeness. Omissions were recorded, and requests were forwarded to the responsible investigators to provide the missing information and/or materials if this was still possible. At weekly intervals, the INCAP pathologist met with the project statistician to check the quality of the specimens received without reference to origin or personal data of the case. Unacceptable specimens were eliminated, and the responsible pathologist was advised of the decision with a statement of the reason(s) for such action. Accepted specimens were immediately transferred to the pathology laboratory for standardized batch staining with Sudan IV. After staining, the specimens and original identification tags were once again sealed in plastic bags with 10% buffered formalin and returned to the statistical laboratory for storage pending evaluation of the lesions [35] .
At convenient intervals, usually four times per year, the four pathologists (two from New Orleans and one each from Guatemala and Colombia) who promoted and organized the study met in Guatemala or New Orleans to evaluate the specimens processed in the interval between grading sessions. These sessions were organized by the INCAP statistician, who randomly distributed the specimens to be graded among the four graders, ensuring that the aorta and coronary arteries of a given individual were not assigned to the same pathologist. In grouping the specimens to be graded, the statistician also ensured that there was approximately equal representation of location-race groups in the materials presented to each grader [35] .
A standard set of specimens was graded by all four pathologists before and after each session. The results were used to check grader agreement and monitor the reproducibility of the grading procedure throughout the duration of the project. At the end of the project, the results of the gradings of the standard sets were analyzed to estimate the contributions of specific components of the variability inherent in the visual grading procedure. The results of the analysis of successive gradings of the same specimens for raised lesions illustrate the operational reproducibility and stability of the visual grading procedure. The term "raised lesions" is used to identify an estimate of advanced intimal lesions. This estimate is obtained by addition of the extent of involvement with fibrous plaques, complicated lesions, and calcification. These analyses showed that 90% of the variability of repeated gradings of raised lesions originated, as expected, from a biologic source, the specimens. About 1% of this variability was due to changes in grading results over time, and the remainder, about 9%, was due to random errors of measurement. The results of numerous analyses of repeated gradings within specific sessions provide evidence that only about 1% of the variability in the grading of raised lesions may be attributed to grader biases [37] .
The IAP operations are intentionally described in some detail to illustrate the problems and complexities of the logistics associated with international cooperative studies that require multicenter data collection and processing, transport, and preservation of biologic materials. The pioneering leadership of INCAP in addressing and finding solutions to the problems was responsible for the successful execution of the IAP.
Summary of IAP results
Data editing and analyses were performed continuously as the study progressed and were completed after the collection of specimens was ended in 1965. An editorial committee, composed of 10 of the project investigators, outlined the questions to be analytically addressed, established deadlines, and assigned specific responsibilities for the preparation of manuscripts. All these documents were prepared for publication in a special issue of Laboratory Investigation and also in a book, Atherosclerosis: Recent Advances [38] . The resulting collection of reports was divided into three parts. Part I included methods and descriptions of general findings; part II was dedicated to the description and discussion of results for the specific topics selected by the editorial committee; and part III consisted of an appendix that included detailed tabulations of the mean extent and prevalence of lesions according to subclassifications of the studied populations.
The general findings of the project and the results for the special topics considered are summarized here to illustrate the scope of this complex and extensive international research effort. In turn, the description of results may also help in understanding why INCAP envisioned its commitment to the IAP as essential for obtaining first-hand information on possible adverse effects from well-intended but indiscriminate interventions for improving the poor nutritional conditions of underprivileged populations.
General findings
The mean percentage of intima with raised lesions in men and women, averaged over four 10-year age groups and five arterial segments (Table 1) , ranked the 19 location location-race groups much as might have been predicted from general knowledge of their relative economic status, standard of living, mortality from coronary heart disease, and other variables epidemiologically identified as associated with atherosclerosis and its sequelae [39] . The IAP results did not provide evidence of an association of lesions with either obesity-related variables [40] or the hardness of water [41] . Geographic differences in the extent and severity of lesions were more striking than either racial or gender differences, suggesting that environmental factors were important determinants of the presence and progression of lesions [39, 42] . The increase in extent and severity of atherosclerosis with age among location-race groups shows that environmental factors do not initiate the process among high-risk populations, but rather that they accelerate a process that begins in all humans at varying early ages [43] . The results suggest that interventions can retard the development of lesions and thereby curtail early morbidity and mortality [39, 42] .
Comparisons of the prevalence and severity of atherosclerosis among four broad cause-of-death categories-accidents, cancer, infections, and miscellaneous diseases unrelated to atherosclerosis (ACIM)-by location, race, sex, and age did not reveal significant differences among the four categories considered. Accordingly, it was appropriate to use a pool of the four categories (ACIM) as a control basal group to provide some protection against selection bias when comparing the 
Atherosclerosis and coronary heart disease
Autopsied cases with coronary heart disease had more frequent and extensive atherosclerotic lesions than cases included in the ACIM group, regardless of age, sex, race, and geographic location. The overall comparisons also confirmed that coronary atherosclerosis is of primary importance in the development of ischemic heart disease [45] .
Atherosclerosis in persons with hypertension and diabetes
In spite of inherent difficulties in applying rigid clinical and pathological criteria for identifying hypertension in broad survey-type studies, IAP results show that hypertension accelerates the natural progression of atherosclerosis, particularly in advanced lesions. The results also show that the effect of hypertension on lesions begins in early life. Accordingly, early detection and management of hypertension is advisable to delay the development of advanced, potentially lethal atherosclerosis [46] . Identification of hypertension in the IAP was partially validated by group comparisons of heart weights [47] . Similarly, in spite of difficulties related to the identification of diabetes, IAP data showed that persons with diabetes have more atherosclerosis in the coronary arteries and abdominal aorta than persons without diabetes. In the IAP, diabetes was recorded as present when sufficient clinical and laboratory data were available to document a diagnosis. Diabetes was recorded as absent when reasonably adequate medical and laboratory examinations had been performed to exclude a diagnosis of the disease. It was not possible to obtain data to determine the duration of either hypertension or diabetes [46] .
Atherosclerosis and heart weight
Analyses of the IAP data do not provide evidence that coronary atherosclerosis, even when it produces stenosis, is associated with either heavier hearts or greater ratios of heart weight to body weight. This result suggests that atherosclerosis is not among the conditions that contribute to the development of cardiac hypertrophy [47] .
Atherosclerosis and selected diseases
Comparisons of coronary and aortic atherosclerosis between autopsied persons with lung cancer, stomach cancer, other cancers, liver cirrhosis, or tuberculosis and a control group of autopsied persons without these diseases found that persons with lung cancer had a tendency to more extensive coronary and aortic raised lesions than those in the control group. The differences were more pronounced in the abdominal aorta but did not reach statistical significance. The data did not provide evidence of differences among persons with any of the other four diseases considered and the controls [48] .
topography of coronary atherosclerosis
The axial distribution of lesions for each 1-cm segment of the first 12 cm of the three main coronary arteries was investigated in 1964 specimens from persons aged 10 to 69 years. The distribution pattern of lesions is characteristic for each coronary artery and similar in both sexes for all location-race groups. Fatty streaks and fibrous plaques present the same distribution pattern at all ages, documenting a topographic association consistent with a hypothesis that fibrous plaques are derived from fatty streaks [49, 50] .
histology of coronary fatty streaks
Standard sites of the left anterior descending coronary artery of 304 males, aged 10 to 39 years, from seven locations were examined histologically. Histologic findings for these groups were classified into high, intermediate, or low categories based on the corresponding mean extent of raised lesions. Three progressive age categories were considered in each location in this investigation. These data arrangements allowed examination of the correlation of histologic findings with progression to advanced atherosclerosis. The results indicated that although intimal lipid and intimal cellularity appear to predict a disposition to severe atherosclerosis later in life, mere thickening of the intima does not. This finding suggested that increased intimal lipid and cellular infiltration characterize the coronary fatty streaks that may later become fibrous plaques [51] .
Atherosclerosis of cerebral arteries
The common carotid, external carotid, vertebral, middle cerebral, and basilar arteries from 1,547 autopsies performed in five different countries were evaluated for the prevalence and extent of atherosclerotic lesions. The results indicated that lesions in cerebral arteries develop at a later stage in life than lesions of the aorta and coronary arteries. The pattern of lesion progression in cerebral arteries differed among locations. Whereas lesion progression in the carotid arteries follows a pattern similar to that observed in the aorta, progression of lesions in the intracerebral arteries is similar to that in coronary arteries [52] . Persons with coronary heart disease, cerebral vascular disease, peripheral vascular disease, chronic renal disease, hypertension, or diabetes have more extensive cerebral atherosclerosis than persons without these diseases. This finding suggested that a higher risk of these diseases, and particularly of cerebral vascular disease, may be due, at least in part, to more severe atherosclerosis of the cerebral arteries [53] .
Atherosclerosis and diet
An extensive review of published reports on diet and serum cholesterol for the population groups represented in the IAP provided information suitable for examining possible associations of diet and serum lipids with atherosclerotic lesions. For this purpose, it was possible to rank 12 IAP population groups by their reported serum cholesterol levels, percentage of calories from fat, percentage contribution of animal fat to total fat in the diet, and amount of refined sugar consumed. Each of these rankings, in turn, was matched with corresponding reference ranks assigned to the IAP population groups based on their unweighted means of intimal surface with raised lesions (table 2). These means were calculated for both sexes, four age groups, and five arterial segments for each of the IAP populations [42] .
The Spearman rank correlations of the atherosclerosis reference rank with corresponding population rankings by each of the nutrition variables considered were 0.755 (p < .01) for serum cholesterol, 0.668 (p < .01) for percentage of calories from fat, 0.0070 (p > .05) for percentage of animal fat in total fat, and 0.315 (p > .05) for the amount of sugar consumed [54] . To the best of our knowledge, these results provide the first direct evidence of association of a quantitative measure of atherosclerosis with serum cholesterol and percentage of calories from fat [54] .
Beyond the IAP
Before and after the comprehensive publication of the main IAP results in 1968, INCAP investigators continued their quest for basic information on atherosclerosis, particularly with respect to its association with nutritional factors. This research required either the production of new data or the performance of additional analyses using original IAP data. An example of research that generated new data is provided by two studies, both considered pioneering breakthroughs, that dealt with investigations of the association of atherosclerosis with serum lipids [55] and with the chemical composition of the human aorta [56] . Additional analyses of the IAP data were performed to examine the association of atherosclerosis with pregnancy [55] , to compare the dimensions of human coronary arteries from different populations [57] , and also to extend the original comparisons of aortic, coronary, and cerebral atherosclerosis [58, 59] .
After concluding the IAP, the Louisiana State University investigators continued collecting arterial specimens where additional case-related medical information was available. These afforded additional opportunities for nutrition-related research. Two topics investigated using these expanded IAP data sets are particularly relevant and are briefly described here.
dietary atherosclerosis study on deceased persons
Successful demonstration that it is possible to obtain reliable 28-day diet recall information for deceased males by questioning the surviving long-term close associates who prepared their meals [60] enabled investigation of the associations of diet with atherosclerotic lesions on a case-related basis.
A first analysis of the available information examined the relation of lifestyle and eating practices to the extent and severity of coronary raised lesions using a stepwise discriminant function procedure. The results of the analysis of 239 individual records identified the number of meals and heavy snacks, frequency of intake of caffeine-containing drinks, frequency of alcohol consumption, cigarette smoking rate over 10 years prior to death, and ingestion span as significant discriminators of the extent of raised lesions. Four other variables considered (sleeping periods, sleeping span, meal span, and ingestion periods) were not significant by this analysis. The reference populations used in the discriminant function analysis were the lower and upper quartiles of the distribution of coronary raised lesions in the autopsy population [61] . A second set of analyses examined the association of nutrient intakes during the last year of life with the extent of coronary raised lesions. For these analyses, 253 individual records with complete data were distributed into tertile groups based on estimates of calorierelated intakes for each nutrient. The extent of coronary raised lesions of the tertile groups was then compared by analysis of variance. Significant differences in raised lesion mean values, with increasing or decreasing trends among tertiles, were taken as evidence of association. The results showed a positive association for intakes of animal protein and total fat and a negative association for intakes of vegetal protein, starch, and fiber, suggesting that greater consumption of vegetables may relate to less severe coronary atherosclerosis [62] [63] [64] .
Extension of this analytical strategy to the calorie-related intake data for 46 nutrients identified 10 nutrients for which there was evidence of significant association with the extent of coronary raised lesions by the stated criteria (table 3) [63] . Some of these may result from the nutrient-lesion associations described for major nutrient classifications, vegetal and animal protein, starch, and total fat, whereas others may reflect a carrier effect. The negative association of sodium with lesions, for example, may result because fairly large amounts of salt are used for cooking foods of plant origin. The possibility that these associations reflect direct effects cannot be discarded and merits further investigation [65] .
An effort to relate the nutrient findings to original food sources had only limited success. The results, however, confirmed the general conclusion that increased consumption of vegetal foods is associated with a lesser involvement of the coronary intima with raised lesions [64] . This finding agrees with similar conclusions derived from INCAP epidemiologic population studies [65, 66] .
Secular trends in atherosclerosis
After World War II and throughout the mid-1960s, mortality from coronary heart disease increased in the United States and other industrialized nations. Mortality from coronary heart disease in the United States reached a plateau between 1960 and 1967 and decreased thereafter [67] [68] [69] . These observations suggested the need to examine the possible occurrence of similar trends in atherosclerosis.
Two of the original participants in the IAP, one from INCAP and one from Louisiana State University, compared information from the IAP study with data available in the first stages of an ongoing Community Pathology Study in New Orleans , to examine the possibility of secular trends in the lesions of atherosclerosis over a 10-year time interval [70] [71] [72] .
The validity of the comparison of visual estimates of the extent of lesions in the two studies was examined by matching, casewise, the originally recorded gradings with regradings of four sets of IAP specimens made by the investigators responsible for the evaluation of lesions in the Community Pathology Study. The new gradings in each set did not differ significantly from the original IAP gradings, although on the average, estimates by the Community Pathology Study investigators tended to be slightly higher than the original gradings made by the IAP investigators [71] .
There were 1,098 autopsies of 25-to 44-year-old men available for the two study comparisons, 552 from the IAP and 546 from the Community Pathology Study. The results of an overall comparison (IAP vs. Community Pathology Study) documented a significant decrease among white subjects in the extent of coronary intima affected by either raised lesions or fatty streaks. Among black subjects, there was evidence of a significant decrease in the extent of fatty streaks but no evidence of change in raised lesions. The decrease in extent of coronary lesions among white subjects is consistent with reports of declining mortality from coronary heart disease. This is not the case for the black population, which appears to be experiencing an increase in mortality from coronary heart disease without a change in the extent of coronary raised lesions [71, 72] .
This preliminary report of a decreasing trend in coronary lesions among young white men in New Orleans suggests the possibility of a dietary contribution to this trend, given the intensive and extensive promotion of change in the habitual pattern of behavior, particularly as it relates to food. The change observed, however, is not likely to be the result of a single cause but rather the consequence of simultaneous alteration of many lifestyle factors-better diet, less smoking, more exercise, and better medical control of elevated serum lipids and hypertension. The relative importance of the contribution of each of these factors in promoting less extensive atherosclerosis remains to be determined [70] [71] [72] . The two IAP investigators who examined the secular trends in atherosclerosis in the New Orleans autopsy population promoted a similar study in Mexico. In this case, the extent of atherosclerosis in 128 specimens collected at the time of the IAP was compared with that in 165 specimens collected 24 years later (1986-87). These comparisons document a significant increase in the extent of coronary raised lesions over the 24-year span [73] in parallel with reports of increased consumption of animal products and a tendency to higher serum cholesterol among industrial workers in Mexico City [74] . The Mexican National Institute of Cardiology also reports a gradual progression in the number of clinically diagnosed cases of ischemic heart disease in Mexico City [73] .
Concluding remarks
In reviewing INCAP's research activities on atherosclerosis and coronary heart disease, several characteristic attributes inherent in its early endeavors are readily apparent. First and foremost, the promptness in starting the search for relevant information to identify nutritional problems and the early establishment of action baselines are well worthy of note. These accomplishments were viewed by INCAP's highly motivated young scientific staff as a needed frame of reference to implement pertinent research in the quest for solutions to nutritional problems in the region.
With an early tentative definition of the general lines of research established in 1950 and corresponding activities implemented in the course of 1951, early publication of results, another outstanding characteristic of the emerging INCAP, was also in evidence. It is noteworthy that in a developing country, a 16-member professional staff consisting of 4 medical doctors, 7 biochemists, 4 nutritionists, and 1 librarian published 28 scientific reports during 1951-52; by the end of 1955 they had published 119 scientific papers in English in peerreviewed journals and others in Spanish.
The contents of early INCAP publications reveal additional characteristics of the functioning of the institute that, in good measure, were responsible for its success and productivity. These included collaboration of all professionals in focusing on the problems at hand and their solutions. This allowed a truly interdisciplinary approach to the development of hypotheses and the selection of the appropriate procedures for investigating the identified problems. In the case of atherosclerosis, research began with identification of a frame of reference consisting of low-fat diets, low levels of critical serum lipids, and low mortality from coronary heart disease. These findings led to methodologic investigations in search of a viable procedure for the quantification of atherosclerotic lesions. Next, a broad scope, cooperative, international study of the geographic pathology of atherosclerosis was undertaken to describe the natural history of the disease and identify possible risk factors, with special reference to nutrition. The findings from these studies were complemented by in-depth detailed studies of the association of lifestyle variables and nutrients with advanced lesions of coronary atherosclerosis. Finally, investigations of possible secular trends in the extent of advanced coronary atherosclerosis and mortality from coronary heart disease have provided circumstantial clues with regard to causation and warning of possible adverse effects from indiscriminate attempts to modify population dietary patterns. In summary, INCAP's investigations of atherosclerosis followed an orderly sequence. The case of atherosclerosis research is not an exception; the same orderly sequence of events is repeatedly evident in other lines of initial research activities at INCAP.
